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Diet of Jamaican children with liver disease '99 daily visits over a period of 4-7 days. If measurements were conducted for less than 7 days it was because the daily dietary pattern was being repeated without any change whatsoever. All food was weighed in the dry, uncooked state. Co-operation was obtained from the mother or guardian in all cases by making her understand the purpose of the inquiry, thus eliminating errors due to false statements. The same utensils as were used in the preparation of meals, for instance cups and spoons, were used in indicating quantities. The food values were calculated from tables compiled by Platt (1945), Nicholls (1945), Wooster & Blanck (1949) , and the daily averages obtained were compared with the average requirements recommended by the (U.S.A.) National Research Council (1948).
Physical examination. Of the five healthy children, two were seen at the local Child Welfare Clinic and three in the surgical Children's Ward of Kingston Public Hospital. Physical examination revealed no abnormality in these cases. Particular attention was directed towards any enlargement of the liver or spleen or the presence of deficiency disease. The larger group of ten children had obvious liver disease. In all ten the liver was hard and enlarged, two had enlargement of the spleen and three had ascites with oedema. Liver biopsies performed in seven of these cases revealed various stages of the developing hepatic fibrosis described above, i.e. serous exudation followed by an eosinophilic coagulum followed by fibrosis. None of the fifteen cases described were being breast fed at the time of investigation. All came from comparable social strata and were resident in the urban area of Kingston.
RESULTS
In all figures and tables, nos. 1-5 represent control healthy children and nos. 6-15 the sick children with liver disease. Table I shows age, sex, weight and height and the average daily protein, carbohydrate, fat and calorie intake for each of the fifteen children.
Dietary differences between sick and healthy children
General. The daily average protein and fat intake of the children with liver disease was invariably much lower than that of the healthy group. For example, child no. 2 of the control group aged 3 years had a daily protein intake of 3 4 2 g, whereas children, cases nos. I I and 13, of the same age had protein intakes of 10 and 19.5 g, respectively. The calculated carbohydrate and calorie intake did not differ in the two groups, except for cases nos. 6 and 8 which were grossly deficient. These children had severe hepatic fibrosis with splenomegaly and did not thrive. It is true that the children with liver disease received fewer calories than those in the control group, but the difference is not sufficiently marked to be significant. The last line in Table I shows the number of different food items taken in one week. The difference between the two groups is marked: the diet taken by the sick children was monotonous, whereas that of the healthy group, taking into account the age of each individual child concerned, was very much more varied.
Protein intake. Fig. I gives a diagrammatic representation of the total protein intake and of the proportion of animal protein in the diet of the two groups. The Vol. 6
protein standard is calculated as 3.5 g proteinlkg body-weight. The animal-protein standard is taken as two-thirds of the total protein ((U.S.A.) National Research Council, 1948). Control cases nos. 1-5 had a total protein intake ranging from 60 to 78 yo of the normal, with an arithmetic mean of 72.5 %. These were the healthy children.
The children with liver disease (nos. 6-15) had a total protein intake not higher than 52'5 % of the normal, ranging from 13 to 52.5 yo with an arithmetic mean of 32.6 %.
Diet of Jamaican children with liver disease It is obvious from the diagram that the proportion of animal protein in the diets of the children with liver disease was likewise much smaller than for the healthy children with the exception of cases nos. 14 and 15 which, nevertheless, showed great deficiency compared with the National Research Council standard. It may be suggested that the protein requirements adopted as standard are too high, since even the more adequately fed and healthy children had a deficiency of from 22 to 40 %. A standard for the British West Indies has not yet been compiled, but whatever standard requirements are adopted, the difference in the protein intake of the two groups of children will still be significant. Source ofprotein. Table 2 presents the different articles of food eaten by the fifteen children. It shows that eight of the ten with liver disease derived their animal protein from a single source only, seven from condensed milk and one from fresh cow's milk. Of the remaining cases (nos. 10 and 13) one had only a small quantity of beef in addition to condensed milk, and the other a small amount of beef and egg. Of the healthy children, one, no. 3, a child 9 months old, obtained all available protein from con- 
Heights of the children
When the height of each child was compared with average heights for similar age groups (Holt & McIntosh, 1941) it was found that most of the children with liver disease were markedly stunted. Fig. 2 shows the relationship of actual heights to standard heights. Unfortunately, the data for two healthy children were lost. It was noted at the time that all five were not below average height. Our findings concerning the heights of normal children are in agreement with figures obtained in a survey of 2636 girls and 2279 boys in the Kingston area aged from 4 to 15 years, between the years 1935 and 1943 (Cumper, 1950) . Children nos. 6-15 were markedly below average, with the exception of nos. 13 and 14, which were asymptomatic cases of hepatic enlargement found on routine examination, that is to say relatively mild cases.
DISCUSSION
On the whole, it may be said that the healthy children and most of the children with liver disease discussed here, appeared to be well nourished; however those with liver disease were not so tall as the healthy controls. It is known that the biological value of animal protein is superior to that of protein of vegetable origin, and a mixture of at https:/www.cambridge.org/core/terms. https://doi.org/10.1079/BJN19520020
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Diet of Jamaican children with liver disease 205 proteins has a higher value than single proteins (Nicholls, 1945). The group of children with liver disease had a very low intake both of total protein and of first-class protein of animal origin. However, their monotonous diet supplied them with adequate calories, which were for the greater part derived from sugar and refined cereal foods. The cereal taken was usually a stereotyped one, used day after day and month after month, and it was in the majority of instances yellow degerminated maize meal.
The main, and mostly the only, source of first-class protein was in the form of sweetened condensed milk. The Jamaican mother adds sugar to the diluted condensed milk to make it more palatable, thus further increasing the carbohydrate proportion in the milk. This disproportion of carbohydrate to protein may well play a part in the development of liver disease. Furthermore, this monotonous diet may create a deficiency because the protein portion of the cereal used may not be composed of properly balanced essential amino-acids. The child with liver disease, subsisting on a diet that is inadequate, possibly at first compensates by retardation of growth. Later the liver may fail to synthesize certain enzymes of protein origin (Waterlow, 1950 These observations are in favour of the conception that one of the underlying causes of liver disease in the tropics is a dietary one.
SUMMARY
I. The diets of ten Jamaican children with liver disease were compared with those 2. Compared with healthy controls the children with liver disease had a diet 3. Their diet contained, in general, only one source of animal protein, in the of five apparently healthy Jamaican children.
deficient in total protein and in animal protein.
majority of instances sweetened condensed milk.
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